©
2021 2023

Exploration of surface nano_structures to control micro thermal flow fields in
the high Knudsen number regime
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A high Knudsen number micro-thermal flow field is strongly affected by the
boundary conditions due to its large specific surface area. As parameters of the goundary
conditions, we focused on the accommodation coefficients, which statistically represent the degree
of accommodation of molecules to a solid surface. We explored the solid surfaces from the
accommodation coefficients and studied the relationship between the surface properties and the
boundary conditions on various processed and/or treated surfaces.
For the same sample surface, the energy accommodation coefficient related to a heat transfer and the
tangential momentum accommodation coefficient related to a flow resistance were measured. These
results suggested that the characteristics might not change monotonically, contrary to previous
findings. From a complementary study of two accommodation coefficients, i1t was found that there were
conditions that could not be described by the conventional scattering models.
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